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This chapter deals with the important differences between the
impacts of refining synthetic crudes and those of refining petroleum.
Although considerable research has been carried out in an attempt to
establish acceptable environmental standards, there is still a great
need for additional data that can be used to establish conservative,
yet practical, parameters for environmental quality.  Research is
needed to identify and evaluate the risks of exposure to hazardous
substances, estimate the costs of reducing the risks, and place
the costs and risks in proper perspective. It is well established that
the presence of a hazardous substance does not necessarily mean that it
will be harmful.  There are elements that are essential to life at one
concentration and hazardous to life at other concentrations.  A sub-
stance may be harmless as it exists in nature (or under similar circum-
stances) but harmful under other circumstances.

The impact of a substance on human health and the environment is a
function of the mode of occurrence, concentration, and time.  For this
nation to become self-sufficient in energy, it is imperative that we know
as much as possible about the distribution of the toxic materials that
result from our technology and the impacts of these materials on health
and the environment.  The state of the art is such that identifying and
measuring some elements and compounds are often possible at levels well
below those that may be harmful.

LOCATION OF THE REFINING OPERATION

The most likely source of shale oil in the relatively near term is
the Green River formation at the junction of Colorado, Wyoming, and
Utah.  The most likely sources of coal oil are the western, midwestern,
and Appalachian reserves, with the western reserves now being given
the greatest attention.

The production of shale liquids will require extensive mining and
extraction operations in areas that have thus far been unaffected by
industrial activities.  Some of the same problems will be encountered
with coal liquids produced from western coals. Even if their viscosi-
ties are low enough to permit pumping at ambient temperatures, their
chemical instability and immiscibility with heavy petroleum fractions or
crude may make it desirable to refine coal liquids at their sources.
Thus, in both cases refining will have an additional environmental
impact at the source of the raw materials.

CHEMICAL COMPOSITION OF SYNTHETIC CRUDES

The chemical constituents of coal and shale liquids of most importance
in determining the refining schemes to be used are the concentrations
of heteroatoms (oxygen, sulfur, and nitrogen), polycyclic organic
matter (POM), and trace elements in the feedstocks.  Table 32 summarizes
the carbon, hydrogen, and heteroatom concentrations of several shale